Glutamate dehydrogenase and glutamine synthetase activity of the bacteria of the sheep's rumen after different nitrogen intake.
In experiments on 18 sheep with a differentiated nitrogen intake (3.7, 6.2 and 21 g N/day), it was found that different enzyme activities--glutamate dehydrogenase (GDH) (NADH- and NADPH-dependent) and glutamine synthetase (GS)--of bacteria adhering to the rumen wall and to food particles and the rumen fluid bacteria altered in correlation to the nitrogen intake. With a nitrogen intake of 3.7-6.2 g/day there was a significant increase, and of 6.2-21 g/day a decrease, in NADH- and NADPH-dependent GDH activity in the three given bacterial fractions, with the exception of NADPH-dependent GDH activity of the rumen fluid bacteria of sheep given 3.7-6.2 g N/day, in which the difference was nonsignificant. GS activity was significantly higher only in adherent rumen wall bacteria in the presence of a nitrogen intake of 3.7-6.2-21 g/day. The results show that the effect of the nitrogen intake on the given enzyme activities is strongest in the case of bacteria adhering to the rumen wall. The high GS activity and low GDH activities in these bacteria during lower nitrogen intakes (3.7 g/day) as well as lower rumen ammonia concentration (2.39 +/- 0.98 mmol.l-1) indicate that bacteria adhering to the rumen wall utilize ammonia at an increased rate by means of CS catalyzed reactions. Reduced GDH activity in the presence of a high nitrogen intake (21 g/day) and the relatively high rumen ammonia concentration (36.63 +/- 5.28 mmol.l-1) indicate that ammonia inhibits this enzyme in the rumen bacteria in question.